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(57)Abstract: 

PROBLEM TO BE SOLVED: To bond thermoplastic 
synthetic resin members to each other by irradiation P 
with laser beams. 1 
SOLUTION: A bonding method by laser beams includes a 
process in which a transparent member 6 which is made 
of a thermoplastic synthetic resin and transmits 
prescribed laser beams is contacted with the end 
surface of an opaque member 5 which is made of a 
thermoplastic synthetic resin and transmits prescribed 
laser beams, a process in which a part where the 
transparent member 6 contacts the opaque member 5 is 
irradiated with laser beams to make the focus coincide 
from the transparent member 6 side with the use of a 
laser torch 1 which emits prescribed laser beams, and a 
process in which after the irradiation of laser beams, in 
the state of the contact part of the resin members 5, 6 
and its periphery being softened, the resin members 5, 6 
are pressed with a prescribed press means 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] What [ consists of a body which consists of thermoplastic synthetic resin and penetrates a 
predetermined leiser beam ] (henceforth a transparence member) What consists of a body which 
consists of thermoplastic synthetic resin and absorbs a predetermined laser beam at the place of the 
edge (henceforth an opaque member) is contacted. After an appropriate time, a predetermined laser 
beam from the above-mentioned transparence member side at the place where the above-mentioned 
transparence member and an opaque member touch In the condition that irradiate so that the focus 
may agree, and the circumference of the contact section of the above-mentioned member made of 
both thermoplasticity synthetic resin came to be tinctured with flexibility after still such an exposure 
of a laser beam The joining approach by the laser beam of the member made of thermoplastic 
synthetic resin characterized by consisting of a process it was made to stick between these both by 
pressure with a predetermined means. 

[Claim 2] The joining approach by the laser beam of the member made of thermoplastic synthetic 
resin characterized by setting the location of the focus of the above-mentioned laser beam as the 
place which advanced to the specified quantity above-mentioned opaque member side rather than the 
contact surface of a transparence member and an opaque member, or these contact surfaces in the 
joining approach by the laser beam of the member made of thermoplastic synthetic resin according 
to claim 1 . 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the joining approach of the member which consists 
of thermoplastic synthetic resin to which the members made of thermoplastic synthetic resin are 
joined, and to which it was made to join both simply and efficiently especially about the approach 
using a predetermined laser beam not using adhesives etc. 
[0002] 

[Description of the Prior Art] It is common to be formed by the 2 quality-of-the-material shaping 
approach of dividing into 2 times the plastics material which junction of the conventional members 
made from plastics, for example, junction of the members 10 and 20 which have a different property 
as shown in drawing 3 , is performed through adhesives 30 grade in between, or has two different 
descriptions, and performing injection etc. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, since the above-mentioned conventional 
approach, for example, the approach by adhesives, is what is depended on an operator's handicraft, it 
serves as an inefficient activity. Moreover, there is a trouble referred to as being xmable to obtain 
stable bonding strength. On the other hand, in the injection means by the 2 quality-of-the-material 
shaping approach, outside it requires two or more dice, a mold with a special slide mold etc. is 
needed. Moreover, the cycle time for injection is prolonged and there is a trouble said that 
productivity is inferior. In order to solve such a trouble, while making one thing consist of a 
transparence member among two plastics material, it is the purpose (technical problem) of this 
invention by making the thing of remaining another side consist of an opaque member, and 
irradiating a predetermined laser beam at these contact sections that it is going to offer the joining 
approach by the laser beam of the member made from plastics to which it was made to carry out 
joining of both. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, we 
decided to adopt the following means in this invention. Namely, the thing (transparence member) 
which consists of a body which consists of a member made of thermoplastic synthetic resin, and 
penetrates a predetermined laser beam about the junction approach of the members made from 
plastics. In the process at which what consists of a body which consists of a member made of 
thermoplastic synthetic resin, and absorbs a predetermined laser beam at the place of the edge 
(opaque member) is contacted, and such a condition The process which irradiates a predetermined 
laser beam from the above-mentioned transparence mernber side so that the focus may agree at the 
touching place of the transparence member concerned and the above-mentioned opaque member, the 
process which sticks between these both by pressure with a predetermined means in the condition of 
the circumference of the contact section of the above-mentioned member made of both 
thermoplasticity synthetic resin fusing after such an exposure of a laser beam, and having come to be 
tinctured with flexibility — since — it was made to become 

[0005] By taking such a process, junction of the member made from plastics which has two different 
descriptions will be efficiently performed in the thing of this invention. Moreover, both the members 
joined by these joining approaches will be combined firmly (junction). Namely, when based on the 
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conventional adhesion approach, it sets. Prepare adhesives or a double faced adhesive tape in the end 
face of one member, and it sets to the thing of this invention to trying to paste up from it, other 
members, for example, flexible-plastics material etc., etc. For ex£imple, making a predetermined 
laser beam irradiate the contact surface, as shown in drawing 1 , immediately, since it is made to 
carry out the pressure welding of both with a predetermined sticking-by-pressure means, these 
junction activity will be efficiently done by a series of activities in the place where these contact 
surfaces changed into the melting condition. Moreover, once it sets the activity of these single strings 
by controlling using an automatic-control means etc., after that, a junction activity will be done 
automatically and it can attain full automation or laborsaving of an activity. Moreover, compared 
with the 2 quality-of-the-material shaping approach, use of a slide mold and two injection activities 
become unnecessary, and improvement in productivity and reduction-ization of a production cost 
can be attained now. 

[0006] Next, invention according to claim 2 is explained. This thing of that fundamental point is the 
same as that of the thing of the claim 1 above-mentioned publication. The place by which it is 
characterized [ the ] is having set the focal location of the above-mentioned laser beam as the place 
which advanced to the specified quantity above-mentioned opaque member side rather than the 
contact surface of a transparence member and an opaque member, or these contact surfaces in the 
joining approach by the laser beam of the member made of thermoplastic synthetic resin. Thus, by 
moving a focal location to an opaque member side, the energy concentration section by the laser 
beam will be formed in the condition with a certain amount of area, and the welding between both 
members will have predetermined width of face, and will be formed. Consequently, a powerful joint 
can be formed now. 
[0007] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on 
drawing 1 R> 1 and drawing 2 . Although related with the gestalt of operation of this invention, the 
contents The member 5 made of thermoplastic synthetic resin (opaque member) which consists of 
the opaque body which absorbs a predetermined laser beam as shown in d rawing 1 , While piling up 
the member 6 made of thermoplastic synthetic resin (transparence member) which consists of the 
transparent body which makes a predetermined laser beam penetrate at the place of the end face The 
process which irradiates the above-mentioned laser beam with the laser torch 1 which emits a 
predetermined laser beam at the place of the above-mentioned superposition section. When it is 
prepared in the back section of the laser torch 1 concemed, the circumference of the contact section 
of the members 5 and 6 made of both thermoplasticity synthetic resin changes into a melting 
condition by the exposure of the laser beam from the above-mentioned laser torch 1 and it becomes 
soft the sticking-by-pressure process which sticks by pressvire the place concemed which became 
soft with a predetermined pressure (P) — since — it is based on becoming. And as shown in drawing 
1 , the laser torch 1 and the sticking-by-pressure means 2 which bear each [ these ] process are in the 
condition used as a pair (lot), for example, move in the direction of an arrow head in the place which 
two members 5 and 6 made of thermoplastic synthetic resin piled up. And still such a series of 
joining processes are performed continuously. 

[0008] Next, a predetermined laser beam is irradiated among those which form such each process, 
and the laser radiation means which bears the process to which melting of the place of the 
superposition section of the members 5 and 6 made of both thermoplasticity synthetic resin is carried 
out consists of a laser torch 1 which mainly discharges an YAG laser, as shown in drawing 2 . And 
as shown in drawing 2 , while such an YAG laser is irradiated from the member (transparence 
member) 6 side made of the thermoplastic synthetic resin which consists of the transparent body, as 
for the exposure wave (laser beam), the focus is together put on the basis of the superposition section 
of the members 5 and 6 made of both thermoplasticity synthetic resin. And as for the member 5 
made of thermoplastic synthetic resin, the contact svirface is formed with the opaque body [ in / such 
the superposition section (contact section) ] which absorbs a laser beam. In addition, as this opaque 
body (opaque member), although mainly based on black, as long as it seems that it is not limited 
black, YAG laser light is absorbed [ this ] well, and efficient generation of heat accomplishes 
especially, any color is sufficient. In addition, it is in the condition which inclined toward the opaque 
member 5 side rather than it on the basis of the above-mentioned superposition section about the 
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above-mentioned focal location, and it is desirable that the focusing accomplishes. Specifically, a 
focal location is suitably set to the above-mentioned opaque member 5 side from the above- 
mentioned superposition section within 2mm thru/or limits which progressed 10mm. Thus, where it 
has a certain amount of area (width of face), the energy-absorbing section of a laser beam can be 
formed now, and a welding can be made to form by this, by shifting a focal location from the contact 
surface (superposition section), where it has fixed width of face now. 
[0009] Moreover, as what forms the transparence member 6 among the members made of 
thermoplastic synthetic resin with which such junction is presented, the hydrogenation object 
(SEBS) of polyethylene (PE), polypropylene (PP), a polyvinyl chloride (PVC), ethylene propylene 
rubber, a styrene-butadiene block copolymer (SBR), or a styrene-butadiene block copolymer etc. is 
desirable. Moreover, as what forms the opaque member 5, polypropylene (PP) or ABS plastics is 
desirable. 

[0010] Next, the sticking-by-pressure process which is performed in such a laser beam exposure 
process and a pair of condition, and is performed as a back process from the back of a laser beam 
exposure process As shown in drawing 1 , with the sticking-by-pressure means 2 which consists of a 
roller etc., it fuses by the exposure of the above-mentioned laser beam, and it has a predetermined 
pressure (P) and the place of the superposition section (contact section) of the members 5 and 6 
made of both thermoplasticity synthetic resin in the condition of having become soft is forced. And 
this sticking-by-pressure process is formed with a sticking-by-pressure means 2 to operate united 
with the laser torch 1 which irradiates a laser beam, as shown in drawing 1 . Therefore, in the gestalt 
of this operation, the above-mentioned laser beam exposure process and a sticking-by-pressure 
process will have predetermined spacing, and will be advanced continuously, and the increase in 
efficiency of a joining process will be attained. 

[001 1] Next, the operation about the thing of the gestalt of this operation which consists of such a 
process etc. is explained. In the thing of the gestalt of this operation, junction of the members 5 and 6 
made of thermoplastic synthetic resin which have two different descriptions will be performed 
efficiently. Moreover, both the members 5 and 6 which were joined by these joining approaches will 
be combined firmly (junction). Namely, when based on the conventional adhesion approach, it sets. 
As opposed to preparing adhesives or a double faced adhesive tape in the end face of one member, 
and trying to paste up from it, other members, for example, flexible-plastics material etc., etc. In the 
place where these contact surfaces changed into the melting condition, making a predetermined laser 
beam irradiate the contact surface in the thing of the gestalt of this operation, as shown, for example 
in drawing 1 Immediately, since it is made to carry out the pressure welding of both with the 
predetermined sticking-by-pressure means 2, these junction activity will be efficiently done by a 
series of activities. Moreover, the activity of these single strings can come to be efficiently done by 
an automatic-control means etc., and can attain now fiiU automation or laborsaving of an activity. 
Moreover, compared with the 2 quality-of-the-materied shaping approach, use of a slide mold and 
two injection activities become unnecessary, and improvement in productivity and reduction-ization 
of a production cost can be attained now. 
[0012] 

[Effect of the Invention] The opaque member which consists of a body which according to this 
invention consists of a member made of thermoplastic synthetic resin, and absorbs a predetermined 
laser beam about the junction approach of the members made from plastics, In the process at which 
the transparence member which consists of a body which it consists [ body ] of a member made of 
thermoplastic synthetic resin, and makes a predetermined laser beam penetrate at the place of the 
edge is contacted, and such a condition The process which irradiates a predetermined laser beam 
from the above-mentioned transparence member side so that the focus may agree at the place where 
the above-mentioned transparence member and an opaque member touch, the process which sticks 
between these both by pressure with a predetermined means in the condition of the circumference of 
the contact section of the above-mentioned member made of both thermoplasticity synthetic resin 
fixsing, and having come to be tinctured with flexibility after such an exposure of a laser beam - 
since, since it was made to become Junction of the members made of thermoplastic synthetic resin 
which have two different descriptions came to be performed efficiently. Moreover, both [ these ] 
members can be firmly combined now (jxmction). 
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[0013] Namely, when based on the conventional adhesion approach, it sets. Prep£ire adhesives or a 
double faced adhesive tape in the end face of one member, and it sets to the thing of this invention to 
trying to paste up from it, other members, for example, flexible-plastics material etc., etc. Making a 
predetermined laser beam irradiate the contact surface, immediately, since it was made to carry out 
the pressure welding of both with a predetermined sticking-by-pressure means, these junction 
activities could be efficiently done by a series of activities in the place where these contact surfaces 
changed into the melting condition. Moreover, once it set by controlling the activity of these single 
strings by an automatic-control means etc., after that, a junction activity can be automatically done 
now, and full automation or laborsaving of an activity could be attained. Moreover, compared with 
the 2 quality-of-the-material shaping approach, use of a slide mold and two injection activities 
become unnecessary, and improvement in productivity and reduction-ization of a production cost 
can be attained now. 
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* NOTICES * 

jrPO and NCZPI are not responsible for any 
damages caused by tbe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the whole this invention configuration. 

[Drawing 2] It is drawing showing the laser beam exposure process of accomplishing the principal 
part of this invention. 

[Drawing 3] It is the sectional view showing the structure of the joint formed at the adhesion process 
which is the conventional process. 
[Description of Notations] 

1 Laser Torch (Laser Beam Exposure Means) 

2 Sticking-by-Pressure Means 

5 Member made of Thermoplastic Synthetic Resin (Opaque Member) 

6 Member made of Thermoplastic Synthetic Resin (Transparence Member) 
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* NOTICES * 

JFO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2 
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[Drawing 3] 
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